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SUMMARY

A highly fatal infectious disease was obtained in adult rabbits in Assiut
area during winter of 1992. Many outbreaks of the disease occurred in
domestic rabbit colonies. The mortality rate was 100% among a rabbit

~cotonyof 26 _rabbits and it was 96.5% in another colony of 29 adult rabbits.

The course of the disease-was drastic and the clinical symptoms ranged
between peracute and acute picture. Infected rabbit- died suddenly without
any observed clinical manifestations. Haemorrhagic foamy discharge from
the nostrils and vagina was observed in few cases. Post mortem findings
included bloody mucous in the trachea, discoloured liver. The diagnosis
of the disease was relied on the epidemiological observation and by detec-
tion of the virus particles in hepatic cells by electron microscopy. Experi-
mental infection of adult rabbits was carried out by organ suspensions.
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Infected rabbit died within 42 to 66 hours, with the same post martem
lesions as those observed in natural outbreaks. The organ suspensions
of the diseased and experimentally infected animals showed a haemagglutin-
ation titer using type 0 human and chicken erythrocytes. Convalescent
rabbit serum completely abolished haemagglutination in haemagglutination-
inhibition test, whereas normal rabbit serum had no inhibitory effect.

INTRODUCTION

Nowadys, rabbits has some advantages over other herbivorous and omnivores,
together with their importance for meat production in developing countries. Recently
one of the most fatal diseases affecting rabbits is viral haemorrhagic disease. In 1984,
the disease was reported in many regions of China (LIU et al., 1984; PU et al, 1984
and SHENG et al., 1985). The first report of the disease in Europe was in Italy in
1986, it has been reported subsequently from France, Bulgaria, Poland, Czechoslovakia
and Germany (BOUION et al, 1989 and OHLINGER et al., 1989). According to GREGG
and HOUSE (1989) the disease caused an outbreak of highly fatal course in rabbits
in Mexico city and rapidly spreaded to 13 states. Concerning Eqypt, references about
this disease up till now appear to be lacking.

The disease is characterized by an acute onset with fever, rapid respiration,
sudden deaths and a high mortality rate. The pathological changes include severe
generalized circulatory dysfunction and marked degeneration of parenchymatous tissue
(XU and CHEN, 1989 and KOLBL et al, 1990). CAO et al. (1986) suggested that the
virus is a new member of the Picornaviridae. Furhtermore, the electron microscopy
revealed that the viral particles resemble calicivirus (GRANZOW et al, 1989 and
CAPUCCI et al., 1990). :

In Egypt sudden deaths among rabbit farms during winter season of 1992 at
Assiut area suspected to be "viral haemorrhagic disease" were observed. Therefore,
the present work was carried out to study this problem concerning the clinical and
pathological manifestations of this newly recognized disease.

. MATERIAL and METHODS

Severe deaths with unusual symptoms in numercus rabbitary, st Assiut area during
winter season of 1992 were observed. Post mortem examination was performed on
all dead animals. Lungs and liver were taken as a material for bacterial and viral
demonstration, and to prepare antigen for haemagglutination test as well as for repro-
ducing the disease in susceptible animals by the bacteria free suspension of these
organs.

Light and electron microscopy: Samples for electron microscopy were fixed in
5% glutaraldehyde, postfixed with 1% osmium tetraoxide, dehydrated with ascending
grades of ethanol and embedded. in epon B12. Semithin sections were obtained and
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stained with 0.25% toulidine blue for light microscopy. Representative fields were
selected for transmission electron microscopy. Ultrathin sections were cutted with
a diamond knife, mounted on (200 mesh) copper grids and contrastained with uranyl
acetate and lead citrate (REYNOLDS, 1963). The grids were examined using Jeol TEM-
100 C Il at 80 KV.

Egg inoculation: 12 embryonated fowl eggs, 10-day-age were used for trials
of viral isolation. Bacteria free suspension from liver and lungs was prepared by adding
penicillin 10.000 lu/ml and streptomycin 10 mg/ml. Samples were left at room tempe-
rature for 2 hours in the antibiotic solution. Supernatant obtained after light centrifug-
ation of the samples in antibiotic solution was inoculated into the alantoic cavity
of 6-eggs. The eggs were held at 37°C until dead or dying after 5 days of the 2nd
passage. Chilling of eggs at 4°C was conducted and the amnioallantoic fluid was har-
vested. Liver suspension from embryos was prepared and tested as well as aminoal-
lantoic fluid for haemagglutination character, using type 0 human and chicken red
blood cells as described by CHEN (1986).

Haemagglutination inhibition test (HI): Was performed after PU et al. (1985),
by using convalescent serum and normal rabbit serum as a control.

Experimental animals: 10 healthy rabbits, 4-months-old obtained from Assiut
private rabbit farm and 4 white-Swiss mice, 4-weeks-old obtained from the Laboratory
Animal Unit, Faculty of Medicine, Assiut University were used for experimental infection.

Experimental design: For reproducing the disease four rabbits were inoculated
intramuscularly with 1 ml bacteria free suspension of liver and lung. Another four
rabbits were injected subcutaneously with the same suspension and dose. The rest
two rabbits were used as control with complete separation from infected ones. Two
mice were inoculated subcutaneously with 0.2 ml of bacteria free tissue suspension
and the another two mice were left as uninoculated control. All animals were kept
under observation for a maximum of 7 days post infection for the development of
clinical signs and mortalities. Post mortem examination was performed on dead rabbits
as well as sacrificed animals at the end of the experiment. Tissue specimens were
taken for electron microscopy and haemagglutination test as previously mentioned.

RESULTS

Bacterial isolation: Bacterial isolation from liver and heart blood of naturally
dead rabbit revealed negative results.

Natural outbreak: About 200 rabbits of different breeds, from nine rabbit farms
were examined. The age of the diseased animals ranged from 4 to 13 months. The
disease was not observed in rabbits less than 2 months within the affected herds.
The deaths were usually sudden, affecting several groups simultaneously. The mortality
rates was 100% among a rabbit farm and it was 96.5% in another colony. The environ-
mental conditions of the examined animals were markedly different including husbandry,
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hygiene and nutrition. The disease invaded females, pregnant females and male rabbits.
Infected rabbits died suddenly without any observed clinical manifestations. Occasionally, -
a haemorrhagic foamy discharge from the nostrils and vaginal haemorrhages were
observed (Fig. 1a).

Post mortem examination of naturally dead rabbits revealed severe hypereamia
of the blood vessels in the subcutaneous tissue, kidneys, lungs (Fig. 1b) and the cranial
blood vessels (Fig. 1c). Moreover, petechial and echymotic haemorrhages were observed
in the serosal surfaces of the stomach and intestine. In all cases, the liver was diffusely
pale in colour with the congestion mainly concentrated at its borders (Fig. 1b). The
trachea contained blood stained mucous.

Experimental infections: the incubation period of experimentally-infected animals
ranged from 42 to 66 hours, with a mortality rate of 87.5% (7, out of 8 inoculated
rabbit). Clinical symptoms as reluctance to move and anorexia with cyanosis of the
visible mucosa and skin were observed. Recumbency and paddling movements of the
limbs were the signs seen just before death, while depression of some rabbits was
observed. It is worth to mention that, no foamy haemorrhagic discharge from nostrils
and vagina was recorded. There were neither deaths in mice nar in control animals.
The experimentally infected rabbits showed post mortem lesions similar to those des-
cribed in naturally infected animals. However, no intestinal lesions were observed
in those animals died at the early stages of infection.

Light microscopy: Light microscopical examination of semithin sections of the
liver revealed various degenerative changes in the hepatocytes. These changes were
in the form of cytoplasmic vacuolization (Fig. 2a) and appearance of fat globules
in the cytoplasm of hepatic cells (Fig. 2b). These findings suggested fatty degeneration
of the hepatocytes. Furthermore, apoptotic hepatocytes were frequently observed
indicating high rate of cell death (Fig. 2b). The hepatic sinusoides were congested
and the lining Kuppfer cells were swollen (Fig. 2b). The lungs showed congestion
of the alveolar capillaries and desquamation of the alveolar lining cells (Fig. 2c).
These cells were seen free in the alveolar lumen together with extravasated erythro-
cytes (Fig. 2d).

Electron microscopy: Revealed crystalline arrays of virus-like particles, were
frequently found in the cytoplasm of hepatocytes. Virus was unenveloped and round
in shape.

HA and HI tests: the using of virus antigen in tissue suspensions from both natu-
rally and experimentally infected animals gave positive results with HA test, by use
type 0 human and chicken erythrocyte. The agglutination titers (1/320 and 1/40 res-
pectively) were higher on using extracts from the liver, lungs, spleen and kidneys
than using extracts from the heart and brain. Using serum from convalescent animals
gave positive haemagglutination inhibition test in comparison with serum from healthy
rabbits.

Assiut Vet.Med.l.Vol. 27, No. 53, April, 1992.




299
RABBIT VIRAL HAEMORRHAGIC DESEASE
viral propagation: Multiplication of the virus in allantoic sac did not produce

deaths in chicken embryos. Embryonic fluids and liver suspension from killed infected
embryos proved negative HA test.

DISCUSSION

Viral haemorrhagic disease in rabbits as a highly pathogeric disease .causing. .

severe outbreaks in rabbitary was recently diagnosed in Assiut area. This was based
upon the clinical picture of the disease which include sudden deaths with the occa-
sionally presence, of haemorrhagic foamy discharge from the nostrils and vagina in
adult female rabbits. Similar symptoms were previously described by LOLIGER et al.
(1989); SOIKE et al. (1989) and XU and CHEN (1989) in rabbits. The obtained data
revealed that the martality rate of the disease was more than 85% among both naturally
and experimentally infected rabbits. GRANZOW et al. (1989); OHLINGER et al. (1989)
and SINGER el al. €1989) recorded 100% .mortality rate of the disease in naturl out-
breaks. In the present study, the gross pathological findings were similar in both natu-
rally and experimentally infected rabbits. These lesions were in the form of hyperemia
of the kidneys, lungs and brain. Diffuse paleness of the liver was also a prominent
feature. These observations were similarly described by KOLBL et al. (1990) and
NOWOTNY et al. (1990).

Histopahology of the liver revealed vasculation and fatty degeneration of the
hepatocytes and sinusoidal congestion. The lungs showed intense hyperemia of the
alveolar wall, loss of the lining alveolar cells and alveolar hemorrhage. These data
were consistent with other reports on RVHD (XU et al., 1985 and KOLBL et al, 1990).
The pathological changes were believed to result from the viraemia with widespread
circulatory dysfunction (XU et al, 1985). In this study, virions were demonstrated
in the cytoplasm of hepatic cells by transmission electron microscopy suggesting that
these changes were attributable to virus replication in the hepatocytes. The sudden
death of animals may be due to multiple organ dysfunction associated with extensive
pulmonary congestion —and—eedems; severe haemorthagic —pneumenia—and (generalized

—Girculatory disorders of kidneys (XU and CHEN, 1989).

On the other hand, rabbit diseases causing sudden deaths like Pasteurellosis,
staphylococcosis  and mycotoxicosis were discarded by bacteriological work. Moreover,
no deaths of inoculated mice (not susceptible to RVHD), were observed which exclude
the presence of toxins in the suspension of liver and lungs of naturally dead animals.
In similar studies concerning age susceptibility, our observations are in agreement
with those described by GRANZOW et al. (1989); OHLINGER et al. (1989) and SINGER
et al. (1989) who recorded that most outbreaks occurred among rabbit aged more
than two months.

The results of HA test on liver and lung suspensions using type 0 human and
chicken erythrocytes gave positive results with high titer (1/320 and 1/40) respectively.
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This is in a ccordance with findings of FRESCURA et al. (1989). Conversely, SOIKE
et al. (1989); XU et al. (1988) and XU & CHEN (1989), obtained a lower HA titers
using chicken and sheep erythrocytes. The results of electron microscopy revealed
the presence of icosahedral and round shape viral particles mainly distributed in the
cytoplasm. The morphology of the viral particles was similar to calicivirus aetiology.
These results coincide with the findings of gther authers (FRESCURA et al, 1989%;
CAPUCCI et al, 1990; OHLINGER et al, 1990). It is worth to record greﬁthat no
satisfactory mz=thods have yet been found for culturing RVHD virus. Although replica-
tion of RVHD virus in chicken embryo failed. These findings in our study resemble
those described by (XU et al., 1988 and NOWOTNY et al., 1990).

Finally it can be concluded that RVHD is one of the most severe viral diseases
affecting rabbitary. Sudden dzaths and high mortality rates of the disease are major
factors of the resulting economic losses. Moreover, trials for diagnosis and follow-up
of this disease all-over the country together with the preparation of inactivated vac-
cine as a control measure must be also considered.

ACKNOWLEDGMENT

The authors wish to thank Prof. Dr. A. Nafady and the technicians of the elec-
tron microscopy unit., Assiut University for their valuable help.

REFERENCES

Boujon, C.E; Gafner, F.R. and Bestetti, G.E. (1989): The infectious hepatic necrosis
of rabbits, first outbreak in Schweiz, Schweiz Arch. Tierheilk, 131: 71-76.

Cao, S.Z4 Liu, S.G; Gan, MH,; Liu, RPy Cai, S.W. and Liu, SF. (1986): A preliminary
reported on viral haemorrhagic pneumania in rabbits. Chinese Journal of Vet.
Med., 12: 9-11.

Capucci, L. Scicluna, M.T; Lavazza, A. and Bronchi, E. (1990): Purification and charac-
terization of the aetiological agent of viral haemsrhagic disease of rabbits.
Selezione Veterinaria, 31(3): 301-312.

-Chen,—K.Y. (1988): Rabbit plague. Infectious i nestic _animals. 3 53-55.

Frescura, T4 Gialetti, L Rutili, D Fioroni, A Marini, C. and Mario, De Nfia, G. (1989 —

Malattia emorragica virale del coniglio. Obiett. Dac. Vet. 10: 37-40.

Granzow, H. Schirrmzier, H. and Tews, G. (1983): Hamarrhagische septikamie der
kaninchen-Erregernachweis und erste electronmikroskopische charakterisierung.
Mh. Vet. Med., 44: 379-380.

Gregg, D.A. and House, C. (1989): Necrotic hepatitis of rabbits in Mexico: Parvovirus
Vet. Rec. 125: 603-604.

Kolbl, S; Settele, J. and Schonbauer, M. (1990): First occurrence of infectious haemo-
rrthagic disease of rabbits in Austria. Berliner and Munchner Tierarztlice Wochens-
chrift, 103(8): 261-266.

Liu, S.)3 Xue, H.P; Pu. B.Q. and Qian, N.H. (1984): A new viral disease in rabbits.
Animal Husbandry and Veterinary Medicine, 16: 253-255.

Assiut Vet.Med.). Vol. 27, No. 53, April, 1772,




301
B. SALEM & S. EL-BALLAL

Loliger, H.Chs Matthes, 5. and Liess, B. (1989): Occurrence of infectious haemorrhagic
disease of rabbits in Germany. Tierarztl. Umichau &4: 22-25.

Nowotny, N.; Fuchs, A5 Schilcher, F. and Loupal, G.-{1990): Occurrence of viral haemo-

. rthagic disease of rabbits in Austria. 1- Pathological and virological investigations.
Wiener. Tierarztliche Monatsshrift 77(1): 19-23.

Ohlinger, VF; Hass, B.; Ahl. R. and Weiland, F. (1989): Die infektiose haemorrhagische
krankheit der kaninchen-eine durch ein calicivirus verusachte Tierseuche. Tierarztl.
Umschau 4 284-294.

Ohlinger, V. Haas, B Meyers, G5 Weiland, F. and Thiel, H.S. (1990): Identification
and characterization of the virus causing rabbit haemorrhagic disease. Journal
of virology 64(7): 3331-3336.

Pu, B.Q; Xu, HX. and Zhou, T. (1984): Outbreak of a viral infectious disease in
rabbits in Waxi Prefecture. Shanghai Journal of Animal Husbandry and Veterinary
Medicine, 6: 15-16.

Pu, B.Qs @Qian, N.H. and Cui, S.). (1985): HA and HI tests or the detection of antibody
titres to so-called haemorrhagic pneumonia in rabbits. Chinese Journal of Vet.
Med., 11: 16-17.

Reynolds, E.W. (1963): The used of lead citrated at high ph as an electronopaque
stain in electron microscopy. Journal cell Biology, 17: 208-212.

Sheng, Y.X5 Wang, Z.). and Xu, YF. (1985): Pathological studies on a viral septicemia
in rabbits shanghai Journal of Animal Husbandry and Veterinary Medicine, &
3-6.

Singer, Hs Heil, G4 Roth, M. and Bauer, K. (1989): Viral haemorrhagic disease of
rabbit. Eine neue Bedrohung der kaninchenbestande Vet. 7/8: 24-27.

Soike, D. Wilke, I3 Tutte, B. Stropp, Mg Rosler, Dy Rummler, H.); Richter, W. Werdier,
H. Schluter, H. and Bohmer, R. (1989): Initial results of diagnosis and control
of haemorrhagic septicemia of rabbits in the Potsdam region of the Germany.
Mh. Vet. Med., 44; 376-378.

Xu, W. Du, N. and Liu, S. (1988): A new virus isolated from haemorrhagic disease
in rabbits. Proc. 4th world Rabbit Cong., Budapest, S. 45: 456-461.

Xu, Y.M; Wang, Y.K. and Wang, B.A. (1985): Histopathological observation on a rabbit
viral disease. Chinese Journal of Rabbit Farming, 3: 39-40.

Xu, Z.. and Chen, W.X. (1989): Viral haemorrhagic disease in rabbits: a review Vet.
Res. Commun. 13 205-212.

Assiut Vet.Med. Vol. 27, No. 53, April, 1992

4

v

e/}

r

‘.
¢




302
RABBIT VIRAL HAEMORRHAGIC DESEASE

LEGENDS

Fig. 1a: Naturally infected rabbit' showing hemorrhagic discharge from the vaginsﬂ'

Fig. 1b: Diffuse paleness of the liver and congestion of the lungs.
Fig. 1cz Sever hyperemia of the meninges.
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Fig. 2a: Experimentally infected rabbit liver showing cytoplasmic vacuolization
of hepatocytes, sinuscidal congestion and swelling of the lining Kuppfer cells (Toulidine
blue stain x 5.

Fig. 2b: Fatty degeneration of hepatocytes { Toulidine blue stain x 25).

Fig- 2c: Lung of experimentally infected rabbit showing congestion of the alveo-
lar wall and loss of the alveolar lining cells {Toulidine blue stain x 25).

Fig. 2& Higher magnification to demonstrate alveolar cells and extravasated

erythrocvtes in the alveolar lumen  Toulidine blue stain x 100).
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